Abstract
Introduction

1
A lack of social connectedness is a known risk factor for mortality, comparable in 2 magnitude to other established risk factors including smoking and obesity (Holt-3 Lunstad et al., 2010; 2015) . A lack of social connectedness has been operationalised 4 as a subjective feeling of loneliness, or objective concept, of being socially isolated. 5
Loneliness has been defined as a discrepancy between the perceived quantity and 6 quality of one's social relationships and one's desire for them (Scarf and de Jong 7
Gierveld, 2008). Social isolation has been defined as less than weekly contact with 8 family, friends or neighbours (Victor et al., 2003) . A meta-analysis of 70 longitudinal 9 cohort studies found that loneliness and social isolation each independently increase 10 mortality risk by almost 30 per cent in a large and age-diverse sample, though 11 objective social deficits were more detrimental to adults under age 65 (Holt-Lunstad 12 et al., 2015). It is widely recognised that loneliness and social isolation are related 13 but conceptually and empirically distinct; one can be socially isolated but not feel 14 , and the authors argued that phone contact with children was important for 2 parents who lived far from their kin. In a rural context, it can be expected that many 3 children have moved away to find better employment opportunities and affordable 4 housing (Wenger, 2001 ). Thus, access to a mobile phone was chosen as a predictor 5
variable. 6
Physical activity variables were included asit is argued that individuals who feel 7 lonely due to maladaptive social cognition may withdraw themselves from the 8 company of others, perceiving the social exchanges to be of negative nature, and 9 that this may then lead to less accumulated physical activity (Hawkley and Cacioppo, 10 2010). In the reverse direction, less engagement with physical activity for any reason 11 could also decrease the opportunities for social contact, and in this manner increase 12 both social isolation and loneliness. 'walking in the countryside', frequency of 'gardening' (both 'never', 'at least once a 22 month', 'at least once a week' and 'most days'); 'total outdoor active pursuits' (sum of 23 weekly engagement in nine physically active, outdoor pursuits, e.g. gardening, 24 collecting, walking in the countryside: '0', '1', '2', '3', '4 or more'). Other variables 25 13 were 'telephone use' ('never/ don't own one', 'less than once a week', 'weekly' and 1 'daily'), 'use of public transport' ('less than once a month', 'in last month', in last 2 week') and 'assisting others' and 'caring for pets' (both 'yes'/'no'). with persisting significant associations in Models C and D, were force-entered into a 20 fully-adjusted model with either global social isolation (isolation from both family and 21 the community) added to the loneliness model, or loneliness added to the isolation 22 sub-type models as another confounding variable. This was done to assure 23 independent influences by the predictors, distinct from any potential overlap between 24 loneliness and social isolation. 25 15 
1
Missing responses of explanatory variables were coded as 999 ('missing') and 2 retained in the logistic models to maximise the sample size. In each step, 3 explanatory variables with ordered categories were entered as ordinal variables (to 4 derive measures of effect size for each level). The missing values categories were 5 tested against the reference category, but not included in the tables. Next, the logistic 6 regression tests were repeated with the missing cases excluded, entering the 7 explanatory variable as a continuous variable to test the overall trend of increasing 8 category membership of these variables. The excluded cases were more likely to live alone (included 30% vs. excluded 47%, 20 p=0.047) and in more deprived communities (p=0.011), and had better levels of 21 perceived mental health (p=0.013) compared with included cases. All other variables 22 did not differ significantly between included and excluded cases. (80/884) were isolated from their community; and 5 per cent (45/884) were isolated 5 from both family and community. While significantly more men were isolated from 6 their family than women (54.1% vs. 46.3%, p=0.024), no gender differences were 7 observed for loneliness or isolation from the community (Figure 1 ). Significantly 8 higher proportions of older respondents reported loneliness (p=0.018), and to a 9 lesser extent isolation from family (p=0.040), although no differences were observed 10 in isolation from the community (Figure 1) . 11 In preliminary univariate models all six SDSE variables, both physical and mental 1 health variables, and two behavioural variables (community engagement, telephone 2 use) were significantly associated with reports of being lonely (Table 2 ). However, in 3 the final, fully adjusted Model (Table 3) , car access was dropped due to collinearity 4 with widowhood and community engagement was dropped as it supressed the effect 5 of perceived financial difficulties. In both cases the retained variable showed the 6 strongest effect. Factors which independently increased the odds of loneliness were: 7 being widowed (OR=2.03, 95% CI: 1.56 to 2.64), perceived financial difficulties 8 In preliminary univariate models (Table 2) two SDSE variables (length of residence, 1 perceived financial coping), and three behavioural variables (total weekly active 2 pursuits, walking in the countryside, telephone use) were significantly associated 3 with being isolated from one's family. However, in the fully adjusted Model (Table 3) 
95% CI: 0.53 to 0.84 for the highest vs. lowest category). When adding loneliness to 10 the final model, it did not predict isolation from family, and did not change any of the 11 associations between the predictors and isolation from family. For the control 12 variables in the fully adjusted model, being male increased odds of family isolation 13 (OR=0.25, 95% CI: 1.02 to 1.52) but age and country were not associated with 14 isolation from family. 15
16
Factors associated with isolation from the community
17
In preliminary univariate models (Table 2) only one SDSE variable (length of 18 residence), and two of the behavioural variables (community engagement, assisting 19 others) were significantly associated with being isolated from the community. In the 20 fully adjusted Model (Table 3) did not significantly predict community isolation, but showed a very small mediating 4 effect (reducing the associations) between community engagement and community 5 isolation, and a strong mediating effect between older age and community isolation. 6
For the control variables in the fully adjusted model, being male increased odds of 7 community isolation (OR=1.46, 95% CI: 1.07 to 1.99) but age and country were 8 unrelated to community isolation loneliness were not significant. In our rural sample eight per cent agreed to being lonely and five per cent showed 1 uncertainty ('don't know') to the loneliness question, which was interpreted as an 2 underlying loneliness not expressed due to the taboo associated with loneliness 3 (Perlman, 2004) . The proportion of definite cases of loneliness seems similar to the 9 4 per cent who were 'severely' lonely in a nationally-representative sample of UK older 5 adults, which included more urban than rural-living participants (Victor and Bowling, 6 2012). However, it is not possible to compare these questions due to their difference 7 in wording and response categories. The level of social isolation (from both family 8 and the community) was comparable to UK nationally-representative data at around 9 5 per cent (Jivraj et al., 2012) , though again, the constructs used to measure these 10 were also worded differently, precluding accurate comparison. We found that gender 11 was not associated with loneliness, supporting previous findings in UK older adults 12 (Victor et al., 2006) . Men were, however, more likely to experience both types of 13 social isolation, supporting previous findings that older men in England were almost 14 twice as likely as women to become socially isolated over time (Jivraj et al., 2012) . 15
The trend of higher odds of loneliness with increasing age also confirms previous 16 newcomers. An earlier study of 240 older adults in rural North Wales found that long-20 term residents' social networks were made up of family and friends living locally, 21 while newcomers' social networks comprised social contacts living further afield or 22 contained very few contacts (Wenger, 1995) . Newcomers in rural communities may 23 be at risk of both social isolation and feelings of loneliness as the social networks 24 between longstanding villagers may be strong and closed to new members. Length 25 24 of residence in a rural community may be an important index for practitioners to use 1 to identify individuals who may benefit from some form of social intervention or 2 assistance in relation to both loneliness and social isolation. Furthermore, public health interventions could also focus on ways of assisting 7 newcomers to rural areas to forge strong and long-lasting connections with existing 8 residents. Such ideas need to be tried and tested with community intervention 9 studies. 10 11
Strengths, limitations and recommendations
12
The GaPL dataset represents a large, diverse sample of people aged 60 and over 13 living across six geographically and demographically different rural sites across one 14 of the UK's most rapidly ageing regions, the South West (Office for National 15 Statistics, 2012). Nevertheless, by design the six case studies approach, though well 16 motivated, does not provide a probability sample and therefore strong 17 generalisations for ageing in rural areas cannot be made. The over-representation of 18 adults aged 60 to 69 years likely means many respondents were still employed, and 19 that the findings apply mostly to the retirement transition period, rather than to later 20 adulthood. Furthermore, the cross-sectional nature of the data precludes any 21 inference of causality. Our findings add important value to an under-researched field 22 of ageing research, however the hypotheses generated here should be tested with 23 newly collected large, representative and ideally longitudinal data of rural-living older 24 adults in the UK. 25 27 
1
As with any secondary analysis, we were constrained by the existing measures 2 available. For example, the wording for the social isolation questions regarding 3 contact with family (specifying face-to-face contact) was different from questions 4 reporting contact with neighbours and friends in the community (not specifying face 5 to face contact). This may have exaggerated the difference between isolation from 6 one's family and one's community members. Another limitation was the 'outdoor 7 active pursuits' variable, which was a proxy for physical activity, and the 'community 8 engagement' variable which was constructed from nine pre-defined activities. Thus 9 these behavioural independent variables may not have been valid or sensitive 10 enough to detect associations that have been identified in previous research (Newall 11 et al., 2009; . Future investigations using physical activity levels as predictor of 12 loneliness or social isolation should use objective physical activity measurements, as 
Conclusions
23
The findings of this study strongly support the conceptual difference between 24 loneliness and social isolation, whether from one's community or family, and highlight 25 28 a range of important predictors of loneliness and social isolation in rural living older 1 adults. Researchers and practitioners are urged to use the appropriate measure of 2 social isolation or loneliness depending on the focus of their programme. 3 Widowhood, declining mental or physical health and financial difficulties were related 4 independently to loneliness, regardless of social isolation, and so may be used to 5 identity older people at-risk of loneliness in rural communities. A longer duration of 6 residence seems an important aspect that strongly and independently lowered odds 7 of loneliness and both types of isolation, warranting focussed public strategies to 8 facilitate ageing in place and successful social integration of newcomers in rural 9
areas. 10
